Quality Control of Measurements of Total Iron-BindingCapacity

To the Editor:
Of allof the assays performed in the clinical laboratory, assessment and maintenance of quality control for the assay of total iron-binding capacity (TIBC) ofserum has certainly been one of the most difficult. Most commercial lyophilized controls do notlist values for this variable, probably because results for such controlsare susceptibleto considerableinter-method variation. Even fora given method therecan be substantial bottle-to-bottle variation for a particular control. Thus, itfrequently isverydifficult to determinewhetheror not a given TIBC run is out of control. Recently in our laboratory, an inadvertent change in pH (2 to 5) of the iron standard used to saturate the transferrin molecule in our assay (method A described below) resulted in a 50% drop in the value of our lyophilized control withoutappreciably affecting results for patients. Seemingly the processof lyophilization alters the iron-binding characteristics of the transferrin molecule.
Because of these and similar problems that have been discussed elsewhere(1), many laboratories have switchedfrom lyophilized controls totheuse ofpooled patients' sera as a source of qualitycontrolmaterialforthisassay.Besides We confirm this interference by stainless steel, but we believe that it is independent of serum proteihs. We find that calcium is adsorbed from proteinfree alkaline solutions onto the walls of stainless-steel probes and then eluted with more acidic solutions; the stainless steel is behaving like a pH-dependent ion exchanger (2) .
This effect can produce substantial errors, because the pH of samples passing through sample probes can vary greatly. For example, calcium standards are generally prepared in solutions with a pH near 1, whereas the pH of sera a!-lowed to equilibrate with the atmosphere can approach pH 9. A typical change in serum pH from 7.44 to 8.15 will produce a negative error in the latter's calcium estimation of 30 utmol/L. In the SMAC the 0.2 mol/L glycine probably acts as a buffer, keeping constant the pH of solutions passing through the stainless-steel riser. As de Jong et al. have stated, the best method of overcoming this problem is simply to ensure that samples do not come into contact with stainless-steel surfaces.
